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ABSTRACT 

We use multi-wavelength, matched aperture, integrated photometry from GALEX, SDSS and the 
RC3 to estimate the physical properties of 166 nearby galaxies hosting 168 well-observed Type la 
supernovae (SNe la). The ultra-violet (UV) imaging of local SN la hosts from GALEX allows a direct 
comparison with higher redshift hosts measured at optical wavelengths that correspond to the rest- 
frame UV. Our data corroborate well-known features that have been seen in other SN la samples. 
Specifically, hosts with active star formation produce brighter and slower SNe la on average, and 
hosts with luminosity- weighted ages older than 1 Gyr produce on average more faint, fast and fewer 
bright, slow SNe la than younger hosts. New results include that in our sample, the faintest and 
fastest SNe la occur only in galaxies exceeding a stellar mass threshhold of ~ 10 10 M Q , leading us 
to conclude that their progenitors must arise in populations that are older and/or more metal rich 
than the general SN la population. A low host extinction sub-sample hints at a residual trend in 
peak luminosity with host age, after correcting for light-curve shape, giving the appearance that older 
hosts produce less-extincted SNe la on average. This has implications for cosmological fitting of SNe la 
and suggests that host age could be useful as a parameter in the fitting. Converting host mass to 
metallicity and computing 56 Ni mass from the supernova light curves, we find that our local sample 
is consistent with a model that predicts a shallow trend between stellar metallicity and the 56 Ni mass 
that powers the explosion, but we cannot rule out the absence of a trend. We measure a correlation 
between 56 Ni mass and host age in the local universe that is shallower and not as significant as that 
seen at higher redshifts. The details of the age - 56 Ni mass correlations at low and higher redshift 
imply a luminosity- weighted age threshhold of ~ 3 Gyr for SN la hosts, above which they are less 
likely to produce SNe la with 56 Ni masses above ~ 0.5 M Q . 
Subject headings: galaxies: evolution - supernovae: general 



1. INTRODUCTION 

A fundamental motivation for studying Type la super- 
novae (SNe la) is to arrive at a physical explanation for 
the observed fact that these objects have well-behaved 
and calibratable explosions ((Phillips 1993). This prop- 
erty gives cosmographers a tool for measuring univer- 
sal expansion and provided the first direct observa- 

1 California Institute of Technology, 1200 E. California Blvd., 
Pasadena, CA 91125, USA 

2 University of Oxford, Denys Wilkinson Building, Keble Road, 
Oxford, OX1 3RH, UK 

3 Las Cumbres Observatory Global Telescope Network, 6740 
Cortona Dr., Suite 102, Goleta, CA 93117, USA 

4 Department of Astronomy and Astrophysics, University of 
Toronto, 50 St. George Street, Toronto, ONM5S3H8, Canada 

J The Observatories of the Carnegie Institute of Washington, 813 
Santa Barbara Street, Pasadena, CA, 91101, USA 

6 Laboratory for Astronomy and Solar Physics, NASA Goddard 
Space Flight Center, Greenbelt, MD, 20771 

7 Department of Astronomy, Columbia University, New York, 
NY 10027 

8 Center for Astrophysical Sciences, The Johns Hopkins Univer- 
sity, 3400 N. Charles St., Baltimore, MD, 21218 

9 Laboratoire d'Astrophysique de Marseille, BP 8, Traverse du 
Siphon, 13376 Marseille Cedex 12, France 

10 Department of Physics and Astronomy, The Johns Hopkins 
University, Homewood Campus, Baltimore, MD 21218 

11 Center for Space Astrophysics, Yonsei University, Seoul 120- 
749, Korea 

12 Department of Physics and Astronomy, University of Califor- 
nia, Los Angeles, CA 90095 



tional evidence for cosm ic acceleration (|Riess etaIIU99l 
iPerlmutter et al.1 Il999) . Knowing the physical process 
that generates SNe la provides strong constraints on 
the nature of the SN la progenitor. This, in turn, al- 
lows us to predict the ev olution of the SN la population 
(e.g.. [Howell et all l2007f L This results in tighter con- 
trol of the systematic errors arising from population evo- 
lution with redshift, an important u ncertainty in mea- 
suring cosmologica l parameters (e.g.. lAstier et al.l 120061 : 
iConlev et al.l [20091. A well-constrained physical model 
for SNe la would have further utility in tracing high- 
rcdshift star formation and for predicting the effects of 
SNe la on the chemical enrichmen t of their host galaxies 
(e.g.. lKobavashi fc Nomotoll2007l ). 

In order to calibrate SNe la and make them useful 
for cosmology, their intrinsic variation must be mea- 
sured and accounted for. The peak absolute magni- 
tude of a given S N la is a stro ng function of its ini- 
tial decline rate ([Phillips] I1993D. and a weaker func- 
tion of its peak color dRiess et all 119961 : iTrippI 119981 : 
iTripp fc Branchlll999t iParodi et al.ll2000D . These empir- 
ical correlations reduce the intrinsic variation of ~1 mag- 
nitude in the B-band to ~ 0.1 magnitudes and thus pro- 
vide the accurate luminosity distance estima tes required 
for m easuring cosmological parameters (e.g . . iRiess et aT 
19961 : iTonrv et all [20031: iGuv et al l 120051: iPrieto et al 



2009: Uha et al.l 120071: IConlev et al.ll2008fl . The goal of 
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SN la progenitor studies is to use these measures of SN la 
intrinsic variation to explore trends with host properties 
that could shed l ight on the underlying population that 
produces SN e la (Plulli plll99llHamuv et al.lll995l[2000|: 
HoweUll200lt iGallaeher et al] 120051 : iSullivan etldlbooa 
Gallagher et alJl2008f ) . 

Since SN la explosions are powered by the radioactive 
decay of 56 Ni, it is widely accepted that the intrinsic 
variation in SN la brightness and decline rate is primar- 
ily driven by the amount of 56 Ni present in the SN ex- 
plosion, with more luminous and slo wer declining explo- 
sions being powered by more 56 Ni (jTruran et alJ Il967t 
ICokate fc McKeel Il969lh One avenue of exploration 
would be to connect this theoretical idea to the progeni- 
tor population of SNe la by comparing host galaxy prop- 
erties with the measures of SN la light curve variation. 
This requires a mechanism that varies the amount of 56 Ni 
a s a function of s ome p roperty of the host galaxy. 

iTimmes et al.1 (|2003l ) presented a model relating pro- 
genitor metallicity to produced SN la 56 Ni mass for a con- 
stant (So lar) O/Fe rat i o. Th is model was expanded and 
tested bv lHowell etaLl (|2009l . hereafter H09) using an in- 
termediate redshift (0.2 < z < 0.75) sample of SNe la. 
They used spectral energy distribution (SED) fitting of 
optical integrated host photometry to infer the host stel- 
lar masses for their sample. These masse s were used as a 
proxy for host metallicities through the iTremonti et alJ 
(2004) mass- metallicity relation. They estimated the 
peak bolometric luminosity and rise time from the SN la 
photometry to calculate the required mass of 56 Ni to 
power the explosion and compared the c alculated host 
metal licity versus Ni mass trend to the ITimmes et alJ 
(2003) model. Their data are consistent with the model, 
although with a higher scatter than predicted by the the- 
ory. They also found that varying the O /Fe ratio accord- 
ing to thin or thick-disk models produced no substantial 
change in their results. 

If the dependance of 56 Ni mass on host metallicity is 
real, then fainter and faster declining SNe la should be 
associated with higher metallicity, and thus more mas- 
sive, host galaxies. If a decline in the rate of fast fad- 
ing, fainter SNe la with redshift could be detected, it 
would be evidence for the relation between Ni mass and 
metallicity because we expect the more distant universe 
to consist of lower-mass and lower-metallicity objects on 
average when compared with the local universe. At this 
time, however, Malmquist biases complicate an accurate 
determi nation of the rat e evolution for low-luminosit y 
SNe la ([Foley et al.ll2008HGonzalez-Gaitan et al.ll2009h . 
We therefore look to host properties of low-luminosity 
SNe la in the local universe, where they are easier to de- 
tect and apparently more abundant. We use this larger 
sample to see if the fainter SNe do appear in higher mass, 
higher metallicity galaxies on average. 

To compare host properties with SN la variation, we 
construct a low-redshift sample of SNe la with well ob- 
served light curves that provide a light curve shape pa- 
rameter, called stretch, the observed maximum light 
color, an d the peak luminosi ty of the SN in the rest-frame 
B-band (|Conlev et al.1 [2008). We characterize the hosts 
of these SNe using newly generated and catalog galaxy 
integrated UV and optical magnitudes measured within 
matched apertures as inputs to a SED fitting program 



that estimates host stellar mass, luminosity-weighted age 
and star formation rate (SFR) . We first use these results 
to explore the relation between the observed light curve 
parameters and the derived host properties and compare 
our result s to studies at high er redshift using the same 
methods (Sul livan et al . 2006, H09). We isolate a subset 
of hosts with low internal extinction in order to explore 
the relationship between SN peak brightness and host 
properties where the source of line-of-sight color for the 
SNe is minimized. We then extend the work of H09 by 
applying their techniques to our local sample to derive 
SN la Ni-mass, from the light-curve photometry, and 
compare these with host metallicities, from our derived 
host stellar masses, and host luminosity-weighted ages. 
Throughout this paper we express host masses in M 
and SFR in M Q yr _1 and assume a Hubble constant of 
H = 73 km s" 1 Mpc" 1 . 

2. SAMPLE SELECTION AND ANALYSIS 

Here we outline the properties of our low-redshift SN la 
sample and describe the methods we use to characterize 
the SN and host galaxy properties. 

2.1. The Local SN Sample and Light Curve Fitting 

For our local sample we s tart with the low-z litera- 
ture sample summarized in IConlev et alJ ((2008). We 
supplement this with more recent SN photometry from 
iHicken et all (|2009afl . The initial pool of nearby SNe la 
are required to have modern CCD photometry with er- 
rorbars, are required to have phase coverage beyond 3 
days after maximum light and prior to 7 days after max- 
imum light. They are also required to have one rest- 
frame B-band magnitude between 8 days before and 13 
days after maximum light and one restframe U or V- 
band magnitude in the same phase range. In addition 
the wavelength range of the filters must be between 2700 
and 7200 A. 

To be consistent with H0 9 we adopt t h e SN la light 
curve fitting method from IConlev et all ([2008D . This 
method fit s the SN light curve data to produce the 
stretch, s dPerlmutter et allll997D . a peak restframe B- 
band apparent magnitude, rasmax, and a SN color, C, 
which is somewhat like (B — V) Bmax m the sense that 
redder SNe have higher C values. Briefly, the stretch pa- 
rameter is a time-axis scale factor that is applied to the 
light curve that aligns its shape with a 'canonical' SN la 
light curve. The sense of the stretch parameter is such 
that faster, fainter SNe la have low stretch values and 
brighter, slower SNe la have higher stretch values. The 
sense of the SN color parameter is such that bluer SNe 
at maximum are brighter. The corrected peak bright- 
ness of the SN la used for cosmology is de termined by 
a linear combination of s . C, and m.Bmn^ (|Astier et al.1 
l2006t IConlev et al.H2008l ). IConlev etafl ([2008D present a 
much more detailed description of this method including 
comparisons with other popular fitting routines. These 
comparisons demonstrate that, at least for this study, 
our results are not dependant on the fitting technique. 

Figure[T]shows distributions of the fitted SN light curve 
properties for all the low-redshift SNe passing the previ- 
ously described criteria in hosts with sufficient integrated 
host photometry to provide good SED fits (168 SNe la, 
filled histograms). This is the base sample we will exam- 
ine in this work. The figure shows the distributions in 
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Fig. 1. — Frequency diagrams of light curve fit parameters for the 
local SNe la having enough observations to determine a stretch 
value and having sufficient host photometry to allow good fits 
to their SED: (a) stretch, (b) color, (c) Mfl moI (uncorreced for 
stretch-color), (d) recession velocity in km s -1 . The vertical dashed 
lines show various limits described in the text: (a) the limit be- 
tween ordinary and low-luminosity SNe la (s = 0.80), (b) the peak 
color limit above which the fitting becomes less accurate (C = 0.7), 
and (d) the Hubble flow limit adopted here (cz = 4000 km s _1 , 
z = 0.013). There are 168 SNe la in the sample with well- fit host 
SEDs. 

stretch, peak color, absolute B magnitude (uncorrected 
for stretch-color), and recession velocity. The light curve 
fit properties of this sample are given in Table [T] which 
lists the SN name, the host galaxy, the recession veloc- 
ity, the light curve stretch, the fitted apparent B mag- 
nitude at maximum light, and a status column which is 
described below. More de tails of the light-cur ve fits for 
these SNe can be found in lConlev et"alT(p009t ). 

Low-luminosity SNe la are generally better represented 
in lower redshift samples for multiple reasons. The spec- 
tra and the stretch-luminosity and color-luminosity rela- 
tions for low stretch SNe la differ enough from higher- 
stretc h SNe (jGarnavich et al.1 l2004t iTaubenberger et alJ 
2008) to increase the errors in fitting their light curves be- 
yond the error-budget requirement for cosmological pa- 
rameter determination. This, combined with their faint - 
ness, makes low-stretch SNe less appealing targets for the 
spectroscopic followup required for cosmological surveys. 
As a result, the SN la training set derived for cosmology 
in IConlev et all (|2008l ) contains no SNe with s < 0.70, 
and very few below s = 0.75. At lower redshifts where 
even faint SNe are relatively easy to followup, the un- 
usual objects tend to attract attention and acquire spec- 
troscopy. 

The break in the stretch-luminosity relation a ppears 
to be at s ~ 0.80 (jGonzalez-Gaitan et all [20091. For 
this paper, we define the set of low-luminosity SNe la 
based on stretch to be those with s < 0.80 (to the left 
of the da shed vertical l ine in Figure QJi) . The training 
set from IConlev et al.l (|2008f ) allows us to extend this 
limit slightly to s = 0.75 when we apply corrections for 
stretch- luminosity. 

Our local sample contains 29 SNe with s < 0.80 of 
which 12 are below s = 0.70. Since we are using a light 
curve method developed for cosmology, this means our 
fitting can only tell that an object with s < 0.70 is low- 
stretch, but cannot accurately measure the stretch. We 



have increased the error bars by a factor of three for ob- 
jects with s < 0.70. The sample used in H09 was derived 
from the Supernova Legacy Survey (SNLS, lAstier et al.l 
120061 ) which was optimized for cosmology. Either due to 
the fact that such objects are very rare beyond z = 0.2, 
or because the spectroscopic followup was biased against 
them or both, there are no objects with s < 0.75 in 
the H09 sample (see also lBronder et al.l |20 08 ). The low 
stretch SNe la in our sample are indicated with an 'L' in 
the status column in Tabic [TJ 

A similar situation exists for the peak color, C. SNe la 
with colors greater than C ~ 0.7 (see Figure [T}d) are 
also unappealing objects for cosmological surveys be- 
cause they are fainter and because they have larger fitting 
errors. These red SNe la should not be excluded when 
examining host properties, however. Our sample con- 
tains six SNe la with C > 0.7. These SNe are indicated 
with an 'R' in the status column of Table [T] We have in- 
creased the peak color errors by a factor of ten for these 
SNe to reflect the higher uncertainty in this parameter. 

We emphasize that while the local sample assembled 
here is appropriate for exploring the link between host 
and SN properties, many of the SNe in our sample are 
too local (cz < 4000 km s" 1 , z < 0.013, to the left of the 
vertical dashed line in Figure [TJi) or have stretch errors 
or colors large enough to exclude them from use in cos- 
mological fits. We indicate the cosmology status of our 
sample SNe la in the last column of Table [T] where an H 
indicates a SN la in the Hubble flow (cz > 4000 km s _1 ), 
and a C indicates a SN la that is eligible for cosmologi- 
cal fitting based on the light-curve fit quality and having 
parameters within the range where the light curve fitting 
has reasonably low errors. 

2.2. Integrated Host Photometry and SED fitting 

We assembled host integrated photometry in the ul- 
traviolet (UV) and optical to characterize the SN la host 
SEDs. For our low-redshift host galaxy sample, the ad- 
dition of the GALEX UV photometry imp roves the esti- 
matio n of short-term star formation (e.g.. [Martin et all 
120051 Figure 1), and provides similar constraints on re- 
cent star formation when compared with the higher- 
rcdshift samples from the SNLS, whose blue optical pho- 
tometry corresponds to the rest-frame UV. All host mag- 
nitudes are total magnitudes using matched elliptical 
apertures having the standard D25 diameter, to be com- 
patable with the RC3. All host magnitudes are corrected 
for Mil ky Way (foreground) extinction using the dust 
maps of iSchleeel et all (|1998[ ). 

In the UV, we generated host integrated magnitudes 
as part of the preliminary effo rts to produce the G ALEX 
Large Galaxy Atlas (GLGA. ISeibert et al.l[2009h . This 
atlas will measure ^20,000 galaxies imaged b y the 
GALEX UV-imaging satellite (jMartin et alj|2005l ) hav- 
ing diameters in the UV greater than one arcminute. 
The GALEX imaging mode has two bandpasses, one 
in the far-UV (FUV, A e// = 1539 A, AA = 442 A) 
and another in the near- UV (NUV, X eff = 2316 A, 
AA = 1060 A). We use a technique si milar to that used 
to ge nerate the Nearby Galaxy Atlas (|Gil de Paz et al.1 
120071 ) with which we cross-checked our integrated UV 
magnitudes. This m ethod will be described in detail in 
ISeibert et al.l (|2009f ). but to summarize, we perform sur- 
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face photometry in elliptical apertures on sky subtracted 
images that have had foreground point sources and back- 
ground galaxies masked. 

For optical photometry , we used the RC3 
(jde Vaucouleurs et al.l 1199 lh and/or image s obtained 
from the Sloan Digital Sky Survey (SDSS 13 , lYork et all 
2000) in the five SDSS bands: ugriz. Our sample re- 
quired either SDSS coverage or an integrated magnitude 
from the RC3. The RC3 total integrated Johnson UBV 
magnitudes were obtained directly from NED 14 . For the 
larger hosts in our sample, we found the SDSS catalog 
data to be inaccurate for a number of reasons. Some 
of these hosts spanned multiple image strips and many 
were broken up into sub-regions making the determi- 
nation of a total flux problematic. In order to enforce 
consistency across wavelengths we decided to coadd 
and mosaic the SDSS image data for each SN host and 
derive the integrated photometry ourselves. To achieve 
this, we adapted our integrated photometry methods 
developed for the GLGA to SDSS image data. The 
major difference between GALEX and SDSS data is in 
the treatment of the sky background which is extremely 
low in GALEX data. We checked the consistency of our 
integrated SDSS magnitudes by comparing them with 
RC3 magnitudes and found them to agree within the 
errors. All UV a nd optical integrated galaxy magnitudes 
a re presented in fSeibert et alJ ([2009). 

ISullivan et al.l (|2006f ) fit optical photometry to galaxy 
SED models produced with the PEGASE.2 SEP galaxy 
spectral evolution code dFioc fc Rocca-Volmerangdir997l; 



Le Borgne fc Rocca-Volmerangd l2002t iLe Borgne et alJ 
20041 ). We adopted this method to allow a direct 



comparison with th e higher redshift host studies of 
ISullivan et "all ([20061 ) and H09. As with these studies, all 
rcdshifts are known from the hosted SNe. This has the 
benefit of eliminating redshift degeneracies in the SED 
fits. The average internal extinction was allowed to vary 
in the fits over the range 0.0 < E(B - V)hort < 0-7 
in inc rements of 0.05 magnitudes using alCalzetti et aLl 
(1994) dust model (see lFioc fc Rocca-Volmerangdll997l) . 
We point out the stellar mass derived from PEGASE.2 
models is an estimate of the current mass in stars and is 
not the integral of the star f ormation history for a given 
galaxy (jSullivan et alJ 120061 ) . We also emphasize that 
our ages are strongly influenced by the flux produced by 
ongoing star formation yielding a fairly tight correlation 
between our derived host ages and specific star formation 
rates. Thus, we should keep in mind that our luminosity- 
weighted properties might be different from those pro- 
duced with mass-weighted measurements. The details of 
the galaxy modeling and SEP fitting method e mployed 
here can be found in §3 of ISullivan et all ((20061) . 

To select the sample with good SEP fits, we first re- 
quire that a unique solution be found. This reduced 
our initial host sample from 258 down to 209, mostly 
due to the rejected SEP having too few photometric 
points. We next require SEP coverage in both the UV 
and optical bands, further reducing our sample down 
to 174 hosts. At this point we examined the distri- 
bution of \i an d eliminated an additional six hosts 
that had extreme values (xt > 30, see Figure [2] and 
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Fig. 2. — Frequency diagram of \l of the host SED fits illus- 
trating one criterion for eliminating unusable hosts: we require 
X„ < 30 for the fit. Large values of \i arise because local hosts 
have smaller photometric errors than hosts at higher redshifts. The 
other criteria require a unique solution for the SED and require UV 
and optical photometric points in each SED. These criteria reduce 
the sample of SNe la with good light curves from 258 down to 168 
and produce 166 unique host SED fits (two galaxies in our sample 
hosted two SNe la each, see text). 



13 Jhttp : //www . sdss . org 

14 http: //nedwww. ipac . caltech.edu/ 



ILe Borgne fc Rocca-Volmerangd I2002D leaving a total 
sample of 168. The 90 hosts that did not pass these cri- 
teria had no or limited optical photometry mostly due to 
not being members of any of the major galaxy catalogs 
(i.e., anonymous) and not being in the SPSS footprint 
which would allow us to derive the integrated flux from 
SPSS imaging. A subset of these also had no UV cov- 
erage because of proximity to a UV-bright star, which 
precludes GALEX observatio ns due to detector sa fety. 
Table [21 lists the host T-type (|de Vaucouleurslll959f) and 
the SEP fit derived properties for the 166 unique hosts 
in our sample. 

The number of unique hosts is two less than the num- 
ber of SNe la because two galaxies hosted two SNe la 
each: NGC1316 hosted SN1980N and SN1981P, and 
NGC5468 hosted SN1999cp and SN2002cr. In NGC1316, 
the SNe la produced are low-stretch (s ~ 8.5) with values 
that differ by only 3%, while the two SNe la produced 
in NGC5468 are normal stretch (s ~ 0.98) and differ 
by 11%. This is certainly not a conclusive test of using 
integrated host magnitudes for comparison with stretch 
values, but it gives no cause to doubt this method, as 
would be the case if these pairs of SNe la differed by 
greater amounts. 

Figure [3J shows the distributions of derived host prop- 
erties for the local (blue histograms) and H09 (red his- 
tograms) samples. There are some interesting differences 
between the two samples. The discrepancy in the mass 
distributions (Figure [3b) can be explained because lo- 
cal SNe are discovered in host-targeted surveys which 
prefer more massive hosts, while the SNLS is an areal 
survey without a mass bias and therefore includes lower 
mass hosts. The discrepancy in the SFR distributions 
(Figure [5b) could be due to a luminosity bias from the 
host-targeted low-redshift surveys. Here the higher red- 
shift areal survey does not prefer luminous, and there- 
fore higher SFR, hosts. These differences are reinforced 
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Fig. 3. — Frequency diagrams of host properties derived from 
SED fitting using the PEGASE.2 library ULe Borgne et al.ll2004h 
with the SNLS sample from H09 as the red histograms and the local 
SN la light-curve fit sample as the blue histograms: (a) luminos- 
ity weighted age, (b) stellar mass, (c) star formation rate, and (d) 
sSFR defined as SFR/M*. Figure (c) illustrates our SFR thresh- 
hold of 10 -3 Mo/yr. Figure (d) illustrates our sSFR thresshold 
of 10~ 12 yr" 1 . Hosts below these values are set to the threshhold 
value. We see that the local sample is missing the low-mass and 
intermediate SFR peaks seen in the H09 sample. In sSFR, the two 
distribution are quite similar. 

if there is a correlation between mass and SFR. In this 
case, the same bias that produces the deficit of low-mass 
hosts in the local mass distribution produces the deficit 
of lower SFR hosts in the local SFR distribution. Fig- 
ure [3ji shows that when considering the specific star for- 
mation (sSFR), defined as SFR divided by stellar mass, 
our distributions are fairly similar. Thus, from here on 
we consider sSFR in preference over SFR. 

3. RESULTS 

3.1. Host Properties versus SN Light Curve Stretch 

We start by examining correlations in host properties 
with SN la light curve stretch. In the following discus- 
sion, it is good to keep in mind that higher stretch SNe la 
are brighter and lower stretch SNe la are fainter. In these 
plots, we highlight the transition between the low lumi- 
nosity (i.e. low-stretch) and normal SNe with an (orange) 
dashed line at s = 0.80. 

Figure 2] plots the log of the sSFR against hosted SN la 
light curve stretch. For this plot and plots following, the 
symbols indicate the host's sSFR: filled circles (red) in- 
dicate hosts with no detected SF (sSFR < 10" 12 vr" 1 ), 
filled stars (blue) indicate strongly star-forming hosts 
(sSFR > 10 -9 5 yr -1 ) and filled squares (green) indi- 
cate hosts with intermediate sSFR. Typically, one would 
expect elliptical galaxies to belong in the lowest sSFR 
group and spiral galaxies to belong to the intermediate 
and high sSFR groups. Our aim here is to use a metric 
that is more physical than morphology, hence we do not 
use morphological classifications to examine these SN la 
hosts. 

We notice several interesting features in this diagram. 
We see that the sensitivity threshhold of our models is 
just above ~ 10 -12 yr -1 . We set all hosts with no de- 
tected sSFR to this value and consider these to be 'dead' 
hosts. At the high end, we see the timescale limit which 
is determined by the lifetime of stars with SEDs that 




SFR/M* log(yr 1 ) 

Fig. 4. — Specific star formation rate as derived from PEGASE.2 
SED fits plotted as a function of light curve stretch for SN la 
hosts. Filled circles (red) indicate hosts with very low specific star 
formation (sSFR < 10 -12 yr -1 ), filled stars (blue) indicate hosts 
with strong specific star formation (sSFR > 10 — 9 5 yr — x ) and filled 
squares (green) indicate hosts with intermediate sSFR. Averages 
for the three sSFR bins (vertical dashed purple lines) are shown as 
the filled purple triangles with the errorbars indicating the error 
in the mean. The division between normal and low-stretch SNe is 
indicated by the horizontal orange line at s = 0.8. The one high 
sSFR host of a low-stretch SN la (SN 1993H) is indicated. Stretch, 
on average, appears to increase with host sSFR. 

peak in the UV; ~3x 10 s yr. Since all of our hosts are 
essentially at zero redshift, this limit appears as a line. 
The purple triangles show the average stretch in three 
sSFR bins indicated by the vertical dashed lines. Note 
that low stretch SNe are rare in high sSFR hosts (the 
one exception is SN1993H, as indicated on the plot), but 
common in intermediate and low sSFR hosts. 
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Fig. 5. — Luminosity- weighted stellar age as derived from 
PEGASE.2 SED fits plotted as a function of light curve stretch 
for SN la hosts. The host sSFR is coded as in Figure [4] The av- 
erage in three age bins divided at 3 X 10 s and 2 X 10 9 yr (vertical 
dashed purple lines) is shown by the filled purple triangles. The 
horizontal dashed orange line indicates the dvision between normal 
and low-stretch SNe. The one low-strech SN la with a luminosity- 
weighted age less than 3 X 10 8 yr (SN 1993H) is indicated. After a 
host exceeds 1 Gyr in age, it begins producing progressively lower 
stretch SNe la, on average. 

Figure [5] plots the luminosity-weighted host age against 
stretch, with the same symbol coding as in Figure|4j This 
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plot shows that age and sSFR are well correlated with all 
the high sSFR galaxies having ages less than 1 Gyr and 
all the low sSFR hosts having ages greater than 4 Gyr as 
expected (see §2.2|) . The averages (purple filled triangles) 
were derived from three age bins (divided at 3 x 10 8 and 
2 x 10 9 yr) and show a downward trend of stretch with 
age beyond 1 Gyr. Here we find the low-stretch SNe to 
be evenly distributed between host luminosity-weighted 
ages older than 5 x 10 8 yr, but rare below this age with 
SN f 993H again being the sole exception. 

Figure [5] plots host stellar mass, M*, against light curve 
stretch and shows that hosts of the lowest stretch SNe la 
tend to have stellar masses higher than 10 10 M . The 
higher stretch SNe la hosts have a much wider mass range 
(10 s to 10 12 M Q ). 




M* log(M e ) 

Fig. 6.— Stellar mass as derived from PEGASE.2 SED fits plot- 
ted as a function of light curve stretch for SN la hosts. The host 
sSFR is coded as in Figure [4] The averages of the sample divided 
at log M* = 10 and 11 (vertical dashed purple lines) are shown 
by the purple filled triangles. There are no hosts of low stretch 
SNe with masses less than 10 10 M Q . The exceptional SN 1993H is 
indicated (see text). This figure is very similar to Figure 4 in H09 
derived from a higher redshift sample, but here we have a larger 
sample of low-stretch SNe la. 

3.2. SN la Light Curve Color 

There is a major challenge in interpreting SN la peak 
color because of the unknown mix of two potential 
sources of the color: intrinsic SN la color from the de- 
tails of the explosion itself, and host galaxy line-of-sight 
reddening. In other words, the host extinction is not 
accounted for in the fitting process, which means that 
the peak color contains an intrinsic component and a 
host extinction component. This difficulty manifests it- 
self when the color-luminosity relation is converted into 
a dust extinction law. In most cases the resulting Ry is 
much low er than wha t is found in the Milky Way or other 
galaxies (|Tripdll998l ). However, it is clearly not appro- 
priate to assume Mil ky Way-like dust i s responsible for 
SN la residual color (jConlev et al.ll2007l ). 

There is potentially important information about the 
SN la explosion contained in the intrinsic color, if we 
could quantify and remove the line-of-sight, or host ex- 
tinction part. Unfortunately, there are no observable 
signatures that allow these two sources to be disenta- 
gled, although extending the light curve data to the 



near infra-red may minimize the problem (jKasenl [200l 
iWood-Vasev et af]|2008f) . Our host data show no corre- 
lations between host propreties and SN peak color. The 
only feature worth noting, shown in Figure is that all 
of the reddest SNe appear in hosts with intermediate age 
(~ 1 Gyr). The low-stretch SNe with s < 0.80, indicated 
in the plot with the large open (orange) circles, are not 
the reddest SNe as might be ex pected from the color- 
luminosity relation ((Tripp 1998. iTripp fc Branch! [l999l 
IParodi et all [2001 . 
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Fig. 7. — Luminosity-weighted age as derived from PEGASE.2 
SED fits plotted as a function of SN color for the local SN la hosts. 
The host sSFR is coded as in Figure [4] The SNe with stretch less 
than s = 0.80 are overplotted with open (orange) circles. The two 
horizontal lines illustrate two color cuts applied to our sample: the 
orange dashed line at C = 0.7 is our cut for defining red SNe la, 
and the black dotted line at C = 0.4 is our cut for deriving Ni 
masses (see text). There is no obvious correlation, however all of 
the reddest SNe are hosted by galaxies with luminosity-weighted 
ages near 1 Gyr. It is also clear that the lowest stretch SNe are 
not the reddest SNe in our sample. 

Another way to examine this issue is to look at SN color 
as a function of host extinction, as shown in Figured We 
see an average trend in sSFR with host extinction such 
that hosts with higher sSFR also have higher host ex- 
tinction, a finding that gives us encouragement that the 
extinction estimates from PEGASE.2 are robust. The 
average SN peak color (filled purple triangles) shows no 
trend with host extinction, and the reddest SNe appear 
in hosts covering a substantial range of host extinctions. 
This could be due to the clumpyness of host extinction 
which makes an average host extinction irrelevant for the 
specific line-of-sight to the SN. 

3.3. A Subsample with Low Host Extinction 

In an effort to mitigate the diffi culty of untangling host 
extinction and intrinsic SN color, Gallag her et al.l (2008) 
made a study of local SNe la in hosts that were mor- 
phologically classified as early-type and thus thought to 
be low-extinction hosts. They used spectroscopic line di- 
agnostics to determine metallicities and ages. We have 
the opportunity to select hosts with low extinction in- 
ferred from our SED fits, without the assumption that 
early-type galaxies all have low extinction and without 
possible host classification errors. 

To test the impact of host extinction on cosmological 
fitting, we look for residual trends in the cosmologically- 
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Fig. 8. — SN color as a function of average host color excess, 
E(B - V) HO ST, as derived from PEGASE.2 SED fits for the local 
SN la hosts. The host sSFR is coded as in Figure g] The SNe 
with stretch less than s = 0.80 are overplotted with open (orange) 
circles, and the color cut lines are the same as in Figure [7] To 
better illustrate the distributions in each discrete bin of E(B — 
V)hOST (0.05 Mag), a small random offset was added to each 
point. The average SN color in each host extinction bin is shown 
by the filled (purple) triangles. Note that the sSFR goes up with 
host extinction, as expected, and that the reddest SNe appear in 
hosts with a range of host extinctions. 

corrected peak SN la brightness as a function of host 
luminosity-weighted age. We calculate the peak absolute 
B-band brightness for our SNe la, corrected for stretch 
and color using: 



Mr 



m B r. 



+ a(s-l.0)-PC-(J, B (Zspec), (1) 



where a = 1.2, (3 = 2.9 (| Sullivan et alj l2009f ) and 
^B(zs P ec) is th e distance modulus based on the spectro- 
scopic redshift (IConlev et all 120091 ). Since we are testing 
cosmological fitting, we eliminate low-stretch (s < 0.75) 
and red (C > 0.7) SNe la. The distance modulus, hb, 
is only accurate if the SNe la are in the Hubble flow so 
we also eliminate hosts with z < 0.013. After applying 
these cuts, we are left with a sample of 85 SNe la. 

We plot the stretch-color-corrected absolute peak B 
magnitude against the luminosity-weighted host age for 
this sample in the bottom panel of Figure [5] using the pre- 
viously defined symbols based on sSFR. In the top panel 
of Figure[9l we plot the same values for a low host extinc- 
tion subsample (N = 22), with E{B - V)host < 0.05 
according to our SED fits. The bottom panel plot shows 
no obvious residual trend with age for the larger sample. 
The residual trend apparent in the low host extinction 
subset has a correlation of —0.68. To determine the sig- 
nificance of this correlation, we selected 22 hosts at ran- 
dom from the full set of 85 hosts 10,000 times and ran 
the same linear regression analysis on each randomly se- 
lected sample. The low host extinction sample is a 2.1a 
outlier when compared with the resulting distribution of 
random correlations. 

3.4. Host Metallicity versus SN la 56 Ni Mass 

Here we complement the higher- redshift (0.2 < z < 
0.75) sample of H09 by using our nearby (0.013 < z < 
0.06) sample of SNe la. Th i s loca l sample, in addition 
to testing the lTimmes et all (|2003l ) model in the nearby 
universe, will provide a test of the method developed in 
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Fig. 9. — SN la stretch-color-corrected Ms as a function of host 
luminosity-weighted age for hosts in the Hubble flow (z > 0.013) 
plotted with the standard symbol coding. The host sSFft is coded 
as in Figure|4] Since we are applying stretch and color corrections, 
we cut the sample to remove SNe with s < 0.75 and C > 0.7. 
The bottom plot shows the Hubble flow subset (N=85) with no cut 
on host extinction, while the top plot shows a low host extinction 
subset (N=22) with E(B - V)host < 0.05. We see no residual 
trend with host age for the larger set. The host extinction cut 
removes the youngest galaxies as expected. The residual trend in 
the low host extinction subset is indicated by the dashed (red) 
line in the top plot. This trend has a significance of 2.1cr when 
compared with a distribution of correlations created when drawing 
22 data points at random from the total sample 10,000 times. 

H09 for deriving Ni masses and host metallicities. 

3.4.1. Host Metallicities from Host Masses 

H09 poin t out the difficulties in using spectrosco pic 
line indices (lHamuv et al.ll2000HGallagher et al.ll200l or 
line ratios ( Gallagh er et al.l r2005) to derive host metallic- 
ities to compare with SN la intrinsic luminosity or 56 Ni 
mass. Instead, t hey u se the mass-metallicity relation of 
iTremonti etafl £2004). There are drawbacks to using 
this trend, which uses gas-phase metallicity, on all galax- 
ies regardless of gas content. However, as pointed out in 
H09, there are good reasons for assuming this method is 
accurate enough for the purposes here (see H09, §3.2). 
We also repeat the caution from H09, that gas-phase 
metallicity is not the same as stellar metalliticy, alt hough 
they should be correlated (|Fernandes et al.l 12005). The 
apparent scatter in the Tremonti relationship is 0.1 dex 
which we add in quadrature to our errors when we es- 
timate host metallicities. For consistency, we use host 
masses derived using the same techn ique applied in H09 
and outlined in iSullivan et al.l (120061). 

We test the use of the ITremonti et al.l (|2004[ ) mass- 
metallicity relation for low- z SN hosts b y using the SN 
host metallicity data from IPrieto et al.l (|2008f ). Their 
metallicities come fro m the SDSS as were those used in 
ITremonti et al.l (|2004T ). A comparison of the two results 
should reveal any biases in the low-z SN host sample. 
We ha ve sufficiently good photometry for 170 SN hosts 
in the IPrieto et alj (|2008f ) catalog to perform this com- 
parison. These data are also from t he GLGA and will 
be published in ISeibert et al.l ((2009). We do not place 
any requirements on the SNe in this sample other than 
that they have metallicities from IPrieto et all (|2008| ) and 
that we have enough host photometry for a good SED 
fit. Figure [10] plots our SED-fit stellar masses against the 



Neill et al. 



metallicities fromlPrieto et al.l p008). The relation from 
iTremonti et al.l (|2004ft is show n as the solid lin e and the 
low-metallicity extension from lLee et al.l (|2006T ) is shown 
as the dashed line for comparison with the host data. 
The hosts with masses in the range 9 < log M* < 11 
appear to follow the Tremonti relation well, while hosts 
with log M* < 9 appear to follow the Lee relation, albeit 
with a sparser sampling. 

We will be looking for average trends in 56 Ni mass with 
metallicity, therefore we want to be sure to sample the 
range of the scatter in the Tremonti relation so we are 
not biased toward one side or the other by observational 
effects. The host mass range for our low-z SNe la with 
well-fit light curves is primarily above log M* = 9 (see 
Figure[6|) . The scatter in the mass- metallicity relation for 
SN hosts appears to be well sampled above this mass, 
thus we should be less subject to observational biases 
that could be in effect below this host mass. We also 
need n ot use the low-metallicity extension from lLee et al.l 
(|2006T) for our base sample of SN la hosts. 
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Fig. 10.— Metallicity plotted as a function of PEGA SE.2 SED 
fitted stellar mass for the hosts from Pricto et al. (200<D for which 
there was sufficient inte grated host photometry to derive good SED 
fits. The relation from Tremonti et al. (200JJ) is indica ted as the 
solid thick line and the low-metallicity extension from ILee et aT] 
(2006) is indicated by the dashed line. Open (green) diamonds 
indicate hosts of SNe la, open (red) triangles indicate hosts of 
SNe Ib/c, and open (blue) squares indicate hosts of SNe II. The 
Prieto sample is poorly sampled at masses below ~ 10 9 - 2 Mq. This 
is most likely due to selection effects from host-targeted local SN 
surveys that rarely target low-mass hosts. Most of our local well 
fit SNe are in hosts with M» > 10 9 Mq (see Figure [6), thus we 
should not be overly influenced by this selection effect. 

3.4.2. SN la 5G Ni Masses 

H09 present a technique for estimating the SN la 56 Ni 
mass using Arnett's Rule (|Arnettlll979l 11982ft to convert 
bolometric luminosity and SN la rise time to 56 Ni mass. 
We use the identical technique on the well-sampled light 
curves for our local SNe la. Because the estimate of the 
bolometric luminosity assumes the luminosity distance 
is accurate, we use only the SNe in the Hubble flow (see 
Table P. 

The lowest stretch SNe la are also excluded from this 
experiment because they produce inaccurate 56 Ni masses 
using our technique. As previously stated, low lumi- 
nosity SNe la deviate from the normal trend of lumi- 



nosity versus light-curve shape (|Garnavich et al.l l2004t 
iTaubenberger et ai1l2008ft . thus the bolometric luminos- 
ity is inaccurate. The SN la spectral templates cur- 
rently av ailable are also not representative of SNe la with 
s < 0.75 (|Conlev et al.l l2008). A higher-order relation be- 
tween light-curve shape and luminosity that properly ac- 
counts for low-luminosity SNe la and better spectral tem- 
plates would allow us to use t hese SNe to test this model 
(|Gonzalez-Gaitan et al.l [2009h . They will be quite use- 
ful because the strongest effect from metallicity should 
occur in the faintest SNe. For our plots of Ni mass, we 
exclude objects with s < 0.75. To preclude inaccuracies 
due to excessive extinction we include only SNe la with 
C < 0.4. The final sample of 74 SNe that pass these cuts 
is presented in Table [3l where the host, and the derived 
56 Ni masses and host metallicities are listed. 

Figure QT] shows the SN la 56 Ni mass as a function of 
host metallicity for our final sample. We use the same 
symbol coding as in Figured! We have taken the average 
Ni mass in three bins of metallicity starting at 12 + log 
(O/H) = 8.6 and having a width of 0.2 an d plot these as 
filled (purple) triangles. The model from iTimmes et aT] 
(2003) altered for thin disk O/Fe (H09) is overplotted as 
a thick dashed line. The average trend seen in H09 is 
shown by the open circles. Although our data are statis- 
tically consistent with no trend, they are also consistent 
with the H09 trend and the Timmes model. 
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Fig. 11.— SN la 56 Ni mass as a function of metallicity. The 
host sSFR is coded as in Figure [4] The average 56 Ni masses in 
(O/H) bins of 0.2 dex starting at 12 + log(0/H)= 8.6 (vertical 
dashed purple lines) are plotted as filled (purple) triangles. The 
thin errorbars are the RMS in each bin, while the thick errorbars 
are the errors in the mean within the bin. The data from H09 
is shown as the large op en (black) circ l es. T he expected trend 
with metallicity from the Timmes et al. (2003) model, altered for 
thin disk O/Fe, is plotted as the thick d ashed line. The aver age 
trend is consistent with that predicted by Timmes et al. (2003) as 
was found by H09 for an intermediate rcdshift sample of SNe la 
(0.2 < z < 0.75). 



3.4.3. Color Correction 

H09 apply a correction for the intrinsic SN la light 
curve color to their derived Ni masses, after a color cut 
has been applied. Fainter SNe la are redder due to the 
intrinsic color-luminosity relation, or line-of-sight extinc- 
tion, or both. Our Ni mass calculation requires the in- 
trinsic luminosity, corrected for the dimming effects of 
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dust, but not corrected for color- luminosity. Since the 
correction is based on the observed and not intrinsic color 
of the SN there is bound to be some error in assuming 
that there is no dust dimming (uncorrected Ni-masses) 
or that the color-luminosity relation is purely due to dust 
(color corrected Ni-masses). Both will be inaccurate at 
some level. One way to examine this is to calculate and 
compare the x 2 /DOF or xt that results when compar- 
ing the corrected and uncorrected data to the Timmcs 
model. When we apply the color correction, we find a 
mild improvement in the scatter as shown in Figure [T2l 
When compared with the Timmes model, the xt ^ s onr y 
marginally improved going from 3.93 (uncorrected) to 
3.89 (color corrected). 
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Fig. 12. — SN la 56 Ni mass as a function of motallicity with a 
correction for SN color applied (see text). The host sSFR is coded 
as in Figure [4] The Timmes model is plotted as the thick dashed 
line. The color correction was not as effective as in the H09 sample 
and only reduces the xi from 3.93 to 3.89, when comparing the 
data to the Timmes model. 

These values of xt greater than one imply that our er- 
rors do not reflect the expected scatter of the data points 
around the Timmes model, assuming it is correct. H09 
found that in order to achieve xt = 1> they had to add in 
quadrature an extra 0.16 M Q to their errors in Ni mass 
for their uncorrected masses. We also find we need an 
extra error of 0.16 M© in our uncorrected 56 Ni masses to 
achieve xt = 1- Another measure of the effectiveness of 
the color correction is to see how much this extra error 
is reduced by the correction. For H09 it was significantly 
reduced from 0.16 (uncorrected) to 0.12 (color corrected) 
Mq . For our data there was only a marginal decrease in 
the extra scatter required for the color corrected 56 Ni 
masses (0.162 to 0.158 M ). 

One possible explanation of this difference is the ho- 
mogeneous light curve photometry available for the H09 
sample in contrast to the heterogeneous photometry 
available for our sample. The color cuts in H09 were 
made in a multi-color space that included wavelength re- 
gions that were not available for all the SNe in the local 
sample (see their §3.3). Consequently, our color cut here 
was in a single color (B-V) and may not have been as 
effective at removing outliers in the color corrected 56 Ni 
mass. We point out that there is an obvious reduction by 
the color correction in the scatter of Ni mass for lower 



metallicity hosts and the biggest outliers in the color- 
corrected plot (Figure [T2| are near the highest metal- 
licity. The fact that the color correction provides any 
improvement at all is consistent with the idea that at 
least some part of the color-luminosity relation is due to 
host dust extinction. 

3.4.4. SN la 56 Ni Mass in Three Stretch Bins 

Figure fT3l shows the uncorrected Ni mass versus metal- 
licity divided in three stretch bins (see H09, Figure 10). 
We do not sample as large a range of metallicity as H09, 
nonetheless, we do see similar features. The range of 
host metallicity for the higher stretch SNe la is roughly 
double that for the lower stretch group. We expect the 
average 56 Ni mass to increase with stretch due to stretch- 
luminosity, but we also see that the scatter in the masses 
is lowest in the lowest stretch group. The stretch cut 
in the low-stretch bin undoubtedly limits the Ni mass in 
this bin (see H09, §4.5), but at the low Ni-mass end our 
local sample should be less subject to Malquist biases. 
Another effect is the color cut of C < 0.4, which pre- 
cludes the reddest, faintest and therefore lowest Ni-mass 
SNe. Nonetheless, the trends are suggestive and sup- 
port the idea that lower-stretch SNe la appear in higher 
metallicity hosts. 
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Fig. 13. — SN la 56 Ni mass (uncorrected) as a function of metal- 
licity for three stretch bins, as annotated. The host sSFR is coded 
as in Figure [4] The Timmes model is plotted as the thick dashed 
line. The average 56 Ni mass increases with stretch across the three 
bins, as expected. The range of host metallicity and the scatter in 
Ni mass decreases toward lower stretch as was seen in the higher 
redshift sample from H09. 

3.5. Host Age versus SN la 56 Ni Mass 

Due to the age-metallicity degeneracy, we present plots 
of 56 Ni mass against luminosity- weighted age for the un- 
corrected (Figure [T3]) and color corrected (Figure [15]) Ni 
masses. We use the same symbol scheme as previous 
plots. We use a linear regression analysis to measure 
and test the correlation between age and Ni mass. The 
color correction slightly steepens the slope of the fit (from 
-0.04 ±0.02 to -0.06 ±0.02), and does improve the cor- 
relation from —0.10 (uncorrected) to —0.16 (color cor- 
rected). 

The age-Ni mass slopes reported in H09 for their sam- 
ple are significantly steeper: —0.15 ± 0.03 (uncorrected) 
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Fig. 14.— SN la 56 Ni mass, with no color correction, as a function 
of luminosity weighted host age. The host sSFR is coded as in 
Figure [4] The average 56 Ni mass in three bins dividing the sample 
at luminosity-weighted ages of 3 X 10 8 and 2 X 10 9 yr (vertical 
dashed purple lines) are plotted as filled purple triangles. The thin 
errorbars are the RMS in each bin while the thick errorbars are the 
error in the mean in each bin. A linear fit is shown as the dashed 
orange line and the results of the correlation are annoted on the 
plot. The correlation is weaker and the slope is shallower than what 
was seen in the H09 sample (see their Figure 8). The linear trend 
with age produces a \i similar to the Timmes model. Combined 
with H09, Figure 8, we note that SNe la with 56 Ni masses greater 
than ~ 0.5 Mq are rare in hosts with luminosity-weighted ages 
greater than ~3 X 10 9 yr. 
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Fig. 15. — SN la 56 Ni mass, corrected for SN color, as a func- 
tion of luminosity weighted host age. The host sSFR is coded 
as in Fig ure [4] and the bins for the averages are the same as 
in Figure 1141 The color correction increases the correlation and 
marginally changes the slope. The rarity of high er N i-mass SNe la 
in the oldest hosts is still apparent (see Figure 1141 and H09, Fig- 
ure 9). 

and —0.11 ±0.03 (color corrected). The correlations are 
also larger: —0.38 (uncorrected) and —0.37 (color cor- 
rected). Examining Figures 8 and 9 in H09, we see that 
a large part of the correlation seems to originate in hosts 
with luminosity-weighted ages beyond 3 Gyr which seem 
incapable of producing SNe with 56 Ni masses above 0.5 
Mq in the uncorrected plot (their Figure 8) and above 
0.6 Mq in the corrected plot (their Figure 9). Below 3 
Gyr, there appears to be very little correlation between 
age and Ni mass. We see a similar feature in our data as 



well (Figures [TJ] and [T5]) , although not quite as strong. 
This feature implies a threshhold that is reached at a 
luminosity- weighted age of ~ 3 Gyr, rather than a uni- 
form trend with age. 

4. DISCUSSION 

The implications of these results must be tempered 
by the limitations of the techniques. In particular, the 
SED-fitting method employed was optimized for higher 
redshift galaxies and we do not employ infra-red data 
to constrain the SEDs of our low-redshift hosts. Our 
aim is to compare hosts at high and low redshifts using 
the same methods. We focus here on trends and this 
comparison and will pursue more precise determinations 
of host parameters with infra-red data and more detailed 
methods in a future paper. 

We reiterate that the ages estimated with the 
PEGASE.2 fits are luminosity weighted and the masses 
are current stellar masses. The star formation rates only 
measure current activity based on UV and optical data 
and have not been modified by FIR data to account for 
dust. The global host extinctions are derived by extinct- 
ing the entire SED and do not account for variable ther- 
mal components in the IR. 

4.1. Host Properties at High and Low Redshift 

Our results show features similar to those presented 
in higher redshift host studies usin g the same methods 
([Sullivan et al.l 12001 lSullivanl[2009l . H09). Low stretch 
SNe la appear to be rare in high sSFR hosts and the 
average stretch of SNe la in the lowest sSFR hosts is 
smaller than in hosts with higher sSFR (see Figure |4j. 
The average stretch of SNe in hosts younger than ^2 
Gyr is close to 1 and for older hosts the average stretch 
appears to drop below 1 (see Figured]). H09 were the first 
to plot host stellar mass against stretch, but their sample 
does not include SNe la with s < 0.75 (see their Figure 
4). The interesting feature in our plot (Figure [6]) is the 
limited mass range for lower-stretch SNe. This feature is 
present in the H09 figure, but it is less pronounced due 
to having fewer low-stretch SNe in their sample. 

The apparent stellar mass threshhold of 10 10 M Q for 
the hosts of low-luminosity SNe la is fairly robust against 
selection effects. Our sample includes many lower-mass 
hosts within which it is easier to detect low-luminosity 
SNe. That these SNe prefer higher-mass hosts supports 
the idea that they arise from an older progenitor popu- 
lation. Figures |U [S] and [5] show that the one high sSFR 
host (E445-G66) of a SNe la with s < 0.80 (SN1993H) is 
also massive, implying that the recently formed popula- 
tions are mixed with the older populations that could be 
responsible for the low-stretch SN la. The correlation be- 
tween mass and metalicity implies that metallicity could 
play a role as well (see ^3.4[) . We see no low- mass, high 
sSFR hosts of low-stretch SNe la and we also see few 
older, higher-mass hosts of the highest stretch SNe la. 
A method that can more accurately asses the star for- 
mation history of these hosts and the relative contribu- 
tions from older and younger populations will produce a 
more definitive con straint on the pro genitors of the low- 
luminosity SNe la (|Schawinskill2009D . 

Our plot of SN peak color versus host age illustrates 
the difficulty of disentangling the source of the color (see 
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Figure [7]) since it shows no correlation. We are also chal- 
lenged in our comparison with higher redshift samples by 
the bias against SNe with very red peak colors intrinsic to 
cosmology surveys (see §2.1|) . Even in the local universe, 
our sample of six SNe la with C > 0.7 is too small for 
definitive interpretation. We poin t out one common fea - 
ture of our figure and Figure 3 in ISullivan et all (f2009h : 
very red SNe appear to be rare in hosts less than 0.5 Gyr 
in luminosity-weighted age. 

Based on F i gure p dl we conclude that the model of 
iTimmes et al.l (|2003l ). relating metallicity to produced 
56 Ni mass, appears consistent with the derived host 
metallicities and SN la 56 Ni masses for SNe in the lo- 
cal universe as well as at higher redshifts (H09), al- 
though the local data are also consistent with no trend 
in these properties. The degeneracy between age and 
metallicity makes it difficult to decide which is the 
more important factor in determining the 56 Ni mass of 
hosted SNe la. The apparent transition at a luminosity- 
weighted host age of 3 Gyr (see Figure [14] and H09, Fig- 
ure 8) could place interesting constraints on progenitor 
scenarios given that this implies a fairly long delay time 
for low 56 Ni mass, hence low-luminosity and low-stretch 
SNe la. 

4.2. Host Properties and Cosmological Fitting 

It is encouraging that the features in plots of light 
curve properties against host properties in local hosts 
are similar whe n compared w ith th e SNLS samp le out 
to z = 0.75 (lAstier et al.l l200l iHowell et all 120071 : 
ISullivan et al. 2009) , although a detailed comparison us- 
ing Hubble diagram residuals will be needed to determine 
if any s ignificant evolution of the population ca n be de- 
tected jConlexiEan HSH HumSneFaD Hool) . These 
trends do signal potential systematics for SN cosmology: 
as we extend the samples beyond redshift z = 0.75, we 
know the mix of host populations will move toward lower- 
mass, higher sSFR galaxies. 

Our examination of low-extinction hosts suggests a 
trend in brightness with host age such that SNe la in 
older hosts appear brighter after correcting for stretch 
and color (see Figure [5]). While the correlation we see is 
hardly significant (2.1<j), it does suggest that luminosity- 
weighted host age might be an interesting parameter to 
explore in cosmological fits of SNe la. A larger sample 
of SNe la from low-extinction hosts would allow a more 
definitive test of this correlation. 

While there is no a pparent trend in a similar plot in 
IGallaeher et~aTl ((2001 see their Figure 9) , we see a trend 
that is marginally significant. There are several possible 
explanations for this difference. Since the hosts in the 
IGallaeher et al.l (|2008f ) sample were selected morpholog- 
ically their sample may not be as free from dust extinc- 
tion as originally thought. In addition, their corrections 
for light curve shape are derived with a method that as- 
sumes a Milky Way-like dust is responsible for residual 
color after a quadratic color-decline r elation is subtracte d 
(see comparison of fitting methods in lConlev et al.f 2008) , 
which may not be appropriate for these hosts. The trend 
we see in Figure |H] is in the right sense to be caused by 
residual line-of-sight extinction since we would expect 
the SNe hosted by the oldest galaxies to have the least 
non-local extinction. 

These data suggest that either the SNe la or the dust 



produced in gala xies of differen t host p roperties are dif- 
ferent or both. Hick en et al.l (|2009bf ) showed a weak 
trend in the Hubble residuals when using samples di- 
vided into three host morphology bins, after removing 
the reddest SNe. An exploration based on more physical 
host properti es could provide a m ore accurate assessment 
of this effect (|Sullivan et al. 2009). Further progress may 
be made by extending host photometry farther into the 
infra-red to help constrain the host dust content and by 
more detailed fitting of host star-formation history to 
constrain the mo st recent episode of star formation (e.g., 
ISchawinskill200a . 

5. SUMMARY 

We gathered the host integrated photometry for 168 
well-observed SNe la and correlated the derived host 
properties with the hosted SN la light curve properties. 
We used the derived average host extinction to isolate 
a set of SNe la arising in hosts with low extinction. We 
used the methods outlined in H09 to compare host metal- 
licity with SN la 56 Ni mass. 

With our low-redshift sample, we have corroborated 
trends in SN la light curve shape with host proper- 
ties obs erved in higher-redsh ift SN la samples of simi- 
lar size (ISullivan et al.ll200l . Specifically, we find that 
the higher the sSFR of the host galaxy, the brighter and 
slower the SNe la that are produced, on average. We find 
that the typical stretch of the SNe la produced begins to 
drop after the host galaxy reaches a luminosity-weighted 
age of 1 Gyr. We find that low stretch (s < 0.80) 
SNe la in the local universe prefer hosts with stellar 
masses above 10 10 M Q . This is unlikely to be due to 
a Malmquist bias, since lower luminosity SNe are eas- 
ier to detect against lower mass, lower luminosity hosts. 
We find that fainter, faster SNe la do indeed prefer more 
massive and presumably higher metallicity hosts, sup- 
porting the link between the production of 56 Ni and pro- 
genitor metallicity. 

We suggest that it is likely that SN la cosmological 
fitting could be improved by adding a parameter char- 
acterizing the host properties to account for the impact 
of galaxy evolution on the evolution of SNe la with red- 
shift. The trends in host properties with SN la light 
curve properties support this idea and suggest that per- 
haps host age would be a good property to use. 

Our sample shows no obvious trend in host properties 
with SN la peak color, except that all the reddest SNe la 
appear in hosts with ages around 1 Gyr. We find that the 
reddest SNe la appear in hosts with a range of derived 
host extinctions. 

Our low host extinction sample suggests a residual 
trend of SN peak absolute brightness and host age such 
that SNe la in older hosts appear brighter after their peak 
brightnesses are corrected for light-curve shape and color 
(i.e. stretch-color corrected). One possible explanation 
for this is that the color correction leaves a small residual 
brightness trend that is due to extinction and that older 
hosts contain less dust than younger hosts. This residual 
trend is consistent with the one reported in lHicken et al.l 
( 2009b) , who find that SNe la in early-type galaxies are 
brighter, after shape and color correction, than SNe la 
appearing in late-type hosts. 

For SNe la with s > 0.75 and C < 0.4, we find local 
SNe la host metallicities and SN la 56 Ni masses are con- 
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sistent with the model of iTimmes et al.l (|2003f) altered 
for thin disk O/Fe as in H09, but with an additional 
scatter of 0.16 M Q . The local data are also consistent 
with no trend. The failure of the SN color correction to 
significantly reduce the scatter in the Ni-masses is likely 
due to the heterogeneous photometry of the local SNe la. 
In spite of this, the trend of average 56 Ni mass and the 
scatter with stretch is very similar to that seen in H09. 

We examined the trend in 56 Ni mass with host 
luminosity-weighted age and found a shallower slope and 
a weaker correlation than shown in H09 for a higher red- 
shift sample (0.2 < z < 0.75). We point out what ap- 
pears to be a threshhold luminosity-weighted age of 3 
Gyr apparent in our sample and the H09 sample, above 
which a host is less likely to produce SNe la with 56 Ni 
masses greater than ~ 0.5 M©. Below this age thresh- 
hold, there appears to be little correlation between 56 Ni 
mass and host age. 
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1 stretch errors for SNe with s < 0.7 have been multiplied by 3.0 

2 L - low stretch: s < 0.80, R - red: C > 0.7, H - in Hubble flow: z > 0.0133, C - eligible for cosmology fitting 



SNe la in Local Hosts 



TABLE 2 
Host Properties 





Age- 


<Age> L 


Agc+ M*- <M*> M*+ sSFR- 


<sSFR> sSFR+ E(B-V) H 


HOST 


T 1 


(log yr) 


(log M Q ) 


(log yr" 1 ) (Mag) 



A005629-0113 




9 


81 


10 


07 


10 


09 


10 


48 


10 


62 


10 


66 


-12 


00 


-12 


00 


-12 


48 





00 


A011643+0047 




8 


45 


8 


71 


8 


93 


10 


06 


10 


15 


10 


20 


-9 


50 


-9 


31 


-9 


06 





20 


A081144+4133 




8 


83 


9 


13 


9 


39 


10 


26 


10 


31 


10 


43 


-10 


32 


-9 


84 


-9 


41 





10 


A103929+0511 




9 


51 


9 


51 


10 


05 


10 


23 


10 


26 


10 


55 


-12 


00 


-10 


76 


-10 


71 





05 


A110932+2837 




8 


86 


8 


97 


9 


56 


10 


51 


10 


52 


10 


75 


-10 


77 


-10 


09 


-9 


75 





30 


A112539+2249 




8 


15 


8 


62 


9 


05 


9 


15 


9 


28 


9 


36 


-9 


58 


-9 


23 


-8 


79 





05 


A125924+2820 




8 


15 


9 


03 


9 


44 


10 


30 


10 


42 


10 


62 


-10 


69 


-10 


13 


-8 


35 





20 


A143356+0347 




9 


51 


9 


62 


10 


09 


9 


95 


10 


03 


10 


27 


-12 


00 


-11 


03 


-10 


69 





05 


A191131+7753 




8 


47 


8 


66 


8 


95 


10 


86 


10 


90 


10 


98 


-9 


52 


-9 


27 


-9 


07 





25 


A215558-0104 




9 


51 


9 


55 


9 


65 


10 


25 


10 


30 


10 


38 


-12 


00 


-11 


62 


-10 


73 





00 


CGCG180-22 




9 


04 


9 


09 


9 


28 


10 


10 


10 


13 


10 


21 


-10 


41 


-10 


14 


-10 


06 





15 


CGCG266-031 


3.0 


9 


15 


9 


37 


9 


61 


10 


55 


10 


62 


10 


74 


-10 


83 


-10 


49 


-10 


17 





05 


E291-G11 


1.0 


8 


90 


9 


73 


10 


03 


11 


16 


11 


81 


12 


27 


-11 


56 


-10 


85 


-9 


27 





30 


E300-G09 


5.0 


8 


50 


8 


91 


9 


59 


9 


19 


9 


72 


10 


42 


-10 


56 


-9 


62 


-8 


50 





10 


E352-G57 


-1.5 


9 


16 


9 


99 


10 


11 


10 


93 


12 


13 


12 


27 


-12 


00 


-11 


18 


-9 


49 





60 


E383-G32 


4.5 


8 


08 


8 


35 


8 


71 


9 


70 


10 


04 


10 


27 


-9 


35 


-9 


00 


-8 


49 





25 


E445-G66 


1.9 


7 


00 


7 


76 


9 


15 


10 


13 


10 


51 


11 


07 


-10 


37 


-8 


63 


-8 


14 





55 


E508-G67 


5.0 


8 


81 


8 


90 


9 


67 


9 


92 


10 


02 


11 


06 


-11 


11 


-9 


88 


-8 


95 





00 


E508-G75 


3.9 


7 


83 


9 


36 


10 


03 


10 


13 


10 


76 


11 


35 


-11 


57 


-10 


31 


-8 


14 





15 


E576-G40 


7.0 


7 


00 


7 


30 


8 


00 


8 


59 


8 


71 


8 


90 


-8 


97 


-8 


66 


-8 


33 





45 


IC1277 


6.0 


7 


00 


7 


26 


8 


21 


10 


29 


10 


44 


10 


88 


-9 


26 


-8 


66 


-8 


15 





55 


IC3690 


4.0 


8 


83 


9 


16 


9 


67 


10 


24 


10 


34 


10 


48 


-10 


86 


-9 


98 


-9 


35 





15 


IC3918 


4.4 


8 


01 


8 


28 


8 


59 


9 


27 


9 


38 


9 


45 


-9 


19 


-8 


94 


-8 


62 





15 


IC4232 


3.8 


7 


71 


8 


73 


9 


48 


10 


34 


11 


04 


11 


51 


-11 


03 


-9 


32 


-8 


15 





40 


IC4423 


4.1 


8 


88 


9 


18 


9 


72 


10 


49 


10 


62 


10 


77 


-10 


89 


-10 


02 


-9 


49 





15 


IC4919 


7.9 


7 


28 


7 


30 


7 


51 


9 


04 


9 


07 


9 


10 


-8 


72 


-8 


66 


-8 


58 





25 


IC5179 


4.0 


8 


68 


8 


86 


8 


97 


10 


21 


10 


72 


10 


83 


-10 


50 


-9 


41 


-8 


86 





35 


M+00-06-03 


-2.0 


8 


88 


9 


13 


9 


68 


10 


45 


10 


54 


10 


77 


-10 


85 


-10 


15 


-9 


42 





15 


M+01-57-14 


6.0 


8 


15 


9 


94 


10 


05 


10 


57 


11 


32 


11 


79 


-11 


79 


-11 


10 


-8 


16 





20 


M+03-27-38 


5.0 


7 


57 


9 


10 


9 


29 


10 


20 


10 


35 


10 


56 


-10 


49 


-9 


90 


-8 


55 





05 


M+03-41-03 


-1.0 


8 


78 


8 


92 


10 


09 


10 


29 


10 


35 


10 


69 


-12 


00 


-9 


96 


-9 


49 





30 


M+03-41-04 


0.0 


8 


50 


8 


84 


10 


10 


11 


02 


11 


09 


11 


35 


-12 


00 


-9 


93 


-8 


54 





40 


M+05-23-37 


3.0 


8 


54 


8 


82 


9 


10 


10 


53 


10 


67 


10 


76 


-9 


99 


-9 


38 


-9 


07 





25 


M+05-54-41 


5.0 


7 


45 


8 


24 


8 


97 


10 


23 


10 


69 


11 


23 


-9 


78 


-8 


92 


-8 


25 





45 


M+06-02-17 


4.2 


9 


51 


9 


51 


9 


86 


10 


80 


10 


82 


10 


99 


-12 


00 


-10 


75 


-10 


71 





05 


M+06-06-12 


4.8 


7 


00 


9 


09 


9 


70 


8 


83 


10 


27 


10 


93 


-10 


95 


-9 


68 


-8 


00 





15 


M+06-33-20 


-3.1 


8 


76 


9 


56 


10 


09 


11 


49 


11 


59 


11 


83 


-12 


00 


-10 


82 


-9 


46 





10 


M+07-07-01 


4.2 


7 


28 


7 


81 


8 


53 


9 


66 


9 


86 


10 


04 


-9 


16 


-8 


63 


-8 


35 





30 


M+07-36-33 




8 


32 


8 


92 


9 


59 


10 


03 


10 


81 


11 


42 


-11 


03 


-9 


57 


-8 


44 





20 


M+08-25-47 




8 


83 


9 


16 


9 


39 


9 


96 


9 


99 


10 


16 


-10 


37 


-9 


98 


-9 


38 





05 


M+ll-08-12 


-2.4 


9 


51 


10 


10 


10 


11 


10 


59 


10 


82 


10 


88 


-12 


00 


-12 


00 


-10 


71 





00 


M+ll-13-36 


3.3 


8 


58 


9 


15 


9 


24 


9 


67 


9 


72 


10 


18 


-10 


69 


-10 


18 


-8 


81 





00 


M-01-04-44 


6.0 


7 


54 


7 


98 


8 


15 


8 


91 


8 


93 


9 


20 


-8 


91 


-8 


63 


-8 


41 





25 


M-01-09-06 


6.0 


8 


84 


9 


08 


9 


31 


10 


51 


10 


58 


10 


77 


-10 


53 


-10 


14 


-9 


36 





05 


M-02-02-86 


-2.0 


9 


51 


9 


51 


10 


09 


11 


67 


11 


70 


11 


97 


-12 


00 


-10 


76 


-10 


69 





10 


M-02-16-02 


3.0 


7 


00 


9 


03 


10 


05 


9 


29 


9 


58 


10 


50 


-11 


39 


-10 


13 


-8 


07 





05 


M-03-01-08 


2.5 


8 


79 


9 


05 


9 


70 


10 


17 


10 


34 


10 


95 


-10 


63 


-9 


81 


-9 


20 





05 


M-04-12-34 


-2.6 


8 


43 


8 


79 


9 


61 


10 


64 


10 


95 


11 


14 


-11 


34 


-9 


81 


-8 


16 





55 


M-05-28-01 


3.7 


7 


67 


8 


28 


9 


15 


10 


48 


10 


98 


11 


41 


-10 


32 


-8 


94 


-8 


17 





45 


NGC105 


1.5 


7 


04 


9 


11 


9 


59 


9 


47 


10 


87 


11 


42 


-11 


04 


-9 


81 


-8 


03 





15 


NGC1275 


-1.6 


8 


51 


9 


05 


9 


36 


11 


15 


11 


24 


11 


48 


-10 


49 


-9 


81 


-9 


03 





15 


NGC1309 


4.0 


7 


82 


8 


47 


8 


84 


9 


78 


9 


94 


10 


64 


-10 


27 


-9 


08 


-8 


00 





25 


NGC1316 


-1.9 


10 


07 


10 


11 


10 


11 


11 


75 


11 


79 


11 


80 


-12 


00 


-12 


00 


-13 


75 





00 


NGC1371 


1.0 


9 


51 


9 


70 


9 


77 


10 


79 


10 


90 


11 


02 


-10 


60 


-10 


46 


-10 


15 





15 


NGC1380 


-1.9 


10 


05 


10 


10 


10 


10 


11 


27 


11 


33 


11 


36 


-12 


00 


-12 


00 


-13 


27 





05 


NGC1448 


5.9 


8 


95 


9 


37 


9 


40 


10 


22 


10 


69 


10 


73 


-10 


19 


-9 


90 


-9 


40 





20 


NGC1699 


3.0 


8 


71 


9 


59 


9 


62 


10 


12 


10 


37 


10 


41 


-10 


46 


-10 


22 


-9 


24 





00 


NGC191A 


-2.0 


9 


51 


10 


10 


10 


11 


10 


76 


11 


00 


11 


02 


-12 


00 


-12 


00 


-10 


70 





00 


NGC2076 


-0.6 


9 


18 


9 


67 


9 


77 


9 


62 


10 


02 


10 


14 


-11 


12 


-10 


41 


-9 


62 





15 


NGC2258 


-2.0 


8 


43 


8 


91 


9 


48 


11 


43 


11 


52 


12 


33 


-11 


01 


-10 


03 


-8 


40 





50 


NGC2441 


3.1 


8 


71 


9 


12 


9 


40 


10 


31 


10 


66 


10 


87 


-10 


04 


-9 


70 


-9 


28 





25 


NGC252 


-1.0 


8 


94 


9 


43 


9 


90 


10 


87 


11 


25 


11 


90 


-11 


44 


-10 


56 


-9 


43 





25 


NGC2595 


4.5 


8 


30 


9 


19 


9 


38 


10 


62 


10 


72 


10 


96 


-10 


55 


-10 


23 


-8 


84 





00 


NGC2623 


PEC 


8 


21 


8 


93 


9 


34 


10 


27 


10 


38 


10 


52 


-10 


50 


-10 


05 


-8 


43 





10 



Neill et al. 
TABLE 2 — Continued 





Age- <Age>£ 


Agc+ M*- <M*> M*+ sSFR- 


<sSFR> 


sSFRH- E(B-V)h 


HOST 


T 1 (log yr) 


(log M Q ) 


(log yr" 1 ) 


(Mag) 



NGC2811 


1.0 


8.90 


9 


.26 


9 


.56 


11 


,28 


11 


,51 


11. 


71 


-10, 


.81 


-10, 


.37 


-9 


.85 


0. 


45 


NGC2935 


3.2 


7.58 


8 


.25 


10. 


.05 


10 


68 


10 


,94 


11 


.31 


-12 


00 


-8 


.61 


-8 


.23 


0. 


,55 


NGC2962 


-1.0 


8.63 


8 


.93 


10. 


.11 


10 


TO 


10 


,20 


10 


50 


-12 


00 


-10 


.05 


-8 


.95 


0. 


35 


NGC3021 


4.3 


8.71 


8 


.90 


9 


,19 


9. 


.76 


9 


,87 


9 


,97 


-9 


88 


-9 


.45 


-9 


.23 





30 


NGC3147 


3.9 


8.98 


9 


.34 


9 


.63 


10 


,75 


11 


.31 


11, 


66 


-11 


.02 


-10 


.15 


-9 


.41 


0. 


15 


NGC3169 


1.2 


9.04 


9 


.19 


9 


.43 


10 


.64 


10 


.70 


TO 


,79 


-10 


,59 


-10 


23 


-10 


,07 


0. 


15 


NGC3190 


1.0 


9.51 


10 


.11 


10 


.11 


10 


.55 


10 


.83 


10 


.89 


-12 


00 


-12 


00 


-10 


,62 


0. 


00 


NGC3327 


3.0 


8.79 


9 


.18 


9 


,75 


10 


66 


10 


.77 


TO 


.96 


-10 


92 


-10 


02 


-9 


,36 


0. 


15 


NGC3332 


-3.0 


8.72 


8 


.96 


10 


11 


11. 


,11 


11 


.15 


11 


,51 


-12 


00 


-10. 


07 


-9 


,29 


0. 


.30 


NGC3368 


2.0 


8.80 


9 


.22 


9 


,83 


11 


,09 


11 


,26 


11 


.54 


-11 


01 


-10 


30 


-9 


.59 


0. 


.25 


NGC3370 


5.3 


8.00 


8 


.55 


9 


,08 


9 


,55 


9 


.69 


9 


.83 


-9 


,97 


-9. 


,15 


-8. 


,63 


0. 


.25 


NGC3663 


3.5 


8.53 


9 


.08 


9 


,44 


10 


.04 


10 


.81 


11 


,21 


-11, 


00 


-9. 


,60 


-8. 


,54 


0. 


.30 


NGC3672 


5.0 


7.92 


8 


,65 


8 


.97 


10 


.04 


10 


.23 


10 


34 


-9 


52 


-9. 


,23 


-8. 


,58 


0. 


.35 


NGC382 


-5.0 


9.13 


10 


.05 


10 


,05 


10 


,17 


11 


.54 


11 


,56 


-11 


80 


-11. 


,24 


-9 


,63 





.45 


NGC3873 


-5.0 


9.51 


10 


.00 


10 


11 


10 


.93 


11 


.13 


11. 


.23 


-12. 


00 


-12 


,00 


-10 


,68 


0. 


00 


NGC3982 


3.0 


8.69 


9 


.25 


9 


.40 


9, 


,86 


10 


,02 


10 


TO 


-10 


12 


-9 


.75 


-9 


.20 


0. 


10 


NGC3987 


3.0 


9.08 


9 


.30 


9 


.77 


10 


.69 


10 


,78 


10 


.97 


-10 


93 


-10 


43 


-10 


.08 


0. 


25 


NGC4038 


8.8 


7.43 


7 


.79 


8 


,15 


9. 


.85 


10 


.05 


10 


.17 


-8, 


95 


-8. 


.64 


-8 


.38 


0. 


30 


NGC4055 


-5.0 


9.51 


10 


.11 


10 


11 


11 


11 


11 


,39 


11 


42 


-12 


00 


-12. 


.00 


-10 


,66 


0. 


00 


NGC4172 


2.7 


9.51 


9 


.51 


10 


11 


11, 


.26 


11 


,28 


11 


54 


-12, 


00 


-10 


.76 


-10 


,72 


0. 


10 


NGC4321 


4.4 


8.57 


9 


.17 


9 


,26 


10 


,74 


10 


,81 


11 


09 


-10, 


57 


-10 


.22 


-9 


.01 


0. 


00 


NGC4493 


-4.0 


8.90 


9 


.61 


10 


11 


10 


.93 


11 


.04 


11. 


.23 


-12, 


00 


-10 


.88 


-9 


.87 


0. 


TO 


NGC4495 


1.9 


8.92 


9 


.16 


9 


,19 


10 


.39 


10 


.50 


10 


53 


-9 


72 


-9 


.68 


-9 


.54 


0. 


.30 


NGC4501 


3.0 


8.36 


8 


.79 


9 


,24 


10 


.91 


11 


,03 


11. 


.23 


-10 


53 


-9, 


.45 


-8. 


.86 


0. 


.35 


NGC4527 


3.8 


8.62 


9 


.30 


9 


.56 


10 


,60 


10 


,78 


TO 


91 


-10 


.79 


-10 


.43 


-9 


.03 


0. 


20 


NGC4536 


4.5 


9.00 


9 


.18 


9 


.36 


10 


42 


10 


,47 


TO 


68 


-10, 


45 


-10 


02 


-9 


.38 





05 


NGC4619 


3.1 


8.44 


8 


.88 


9 


.08 


10 


.87 


10 


,92 


11 


11 


-9 


97 


-9, 


56 


-9 


.01 


0. 


15 


NGC4639 


3.8 


9.16 


9 


.32 


9 


,46 


10 


,07 


10 


.14 


10 


24 


-10, 


.42 


-10 


12 


-9 


.63 





05 


NGC4675 


3.0 


8.56 


9 


.62 


9 


,77 


10 


14 


10 


.42 


TO 


43 


-10 


93 


-10 


26 


-9 


.10 


0. 


10 


NGC4680 


PEC 


8.18 


8 


.76 


9 


.05 


10 


11 


10 


,24 


10. 


.33 


-9 


92 


-9 


32 


-8. 


.81 


0. 


30 


NGC4704 


3.5 


8.35 


8 


.95 


9 


.25 


10, 


.55 


10 


,59 


TO 


82 


-10 


.31 


-9, 


67 


-8 


.95 





.15 


NGC477 


5.0 


8.31 


8 


.88 


9 


,19 


10, 


,32 


10 


,46 


10. 


.57 


-9, 


89 


-9, 


.43 


-8. 


.95 





,20 


NGC5005 


4.0 


8.79 


8 


.96 


9 


.00 


10 


,90 


10 


.93 


11 


,01 


-10 


19 


-10, 


.07 


-9 


.61 


0. 


,30 


NGC5018 


-5.0 


9.51 


9 


,51 


9 


.61 


11 


,21 


11 


.34 


11 


,37 


-11, 


.24 


-10. 


76 


-10 


.60 





TO 


NGC5061 


-5.0 


9.51 


9 


.61 


9 


.61 


10 


,78 


10 


.85 


10 


87 


-10 


92 


-10. 


,88 


-10 


.67 


0, 


05 


NGC5185 


3.0 


9.18 


9 


.37 


9 


.61 


10 


.89 


10 


,94 


11 


06 


-10. 


83 


-10 


.49 


-10 


,20 


0, 


TO 


NGC523 


4.2 


8.95 


9 


.32 


9 


.51 


10 


23 


10 


,38 


TO 


53 


-10. 


.71 


-10 


.45 


-9 


,56 


0, 


00 


NGC524 


-1.0 


10.05 


10 


.10 


10. 


.10 


11 


,82 


11 


.89 


11 


91 


-12 


00 


-12 


.00 


-13 


,82 


0, 


05 


NGC5468 


6.0 


7.18 


7 


.43 


7 


,87 


9 


.39 


9 


,48 


9 


,77 


-9 


04 


-8 


.65 


-8 


,25 





20 


NGC5584 


6.0 


8.27 


8 


.71 


8 


.92 


9 


69 


9 


.82 


9 


,87 


-9 


49 


-9, 


.31 


-8. 


.94 





,15 


NGC6038 


5.0 


8.91 


9 


,18 


9 


.34 


10, 


.94 


10 


.99 


11 


03 


-10 


29 


-10 


02 


-9 


.60 


0, 


TO 


NGC6063 


6.0 


8.56 


8 


,95 


9 


.21 


9 


.85 


9 


.89 


10 


11 


-TO 


11 


-9 


67 


-9 


TO 


0, 


TO 


NGC6104 




8.92 


9 


,16 


9 


.19 


10 


,71 


10 


,83 


10 


.86 


-9 


90 


-9 


68 


-9 


.51 


0, 


20 


NGC632 


-1.5 


7.89 


9 


.24 


9 


.35 


9, 


.83 


10 


.00 


10 


13 


-10 


57 


-10 


.34 


-8 


.43 


0, 


.00 


NGC6365A 


5.9 


8.43 


9 


.40 


9 


,59 


10 


44 


10 


,74 


10 


.87 


-10 


26 


-9 


93 


-9 


.02 


0. 


05 


NGC6411 


-5.0 


9.51 


9 


.70 


10. 


.11 


10 


,79 


10 


,91 


11 


13 


-12 


00 


-12 


00 


-10 


,67 


0. 


05 


NGC6627 


3.0 


8.88 


9 


.42 


9 


.78 


10 


,68 


10 


,85 


11 


.08 


-12 


00 


-10, 


56 


-9 


.44 





.05 


NGC6685 


-3.0 


8.72 


8 


,96 


10, 


,11 


10 


.73 


10 


,76 


11 


,12 


-12 


00 


-10. 


.07 


-9 


.31 


0. 


,30 


NGC673 


5.0 


7.81 


8 


.13 


8 


.48 


10 


.24 


10 


,37 


10. 


,78 


-9 


39 


-8 


,84 


-8. 


,32 


0. 


,30 


NGC6916 


4.0 


8.69 


9 


.59 


9 


.62 


10 


43 


10 


,68 


10 


,72 


-10 


.46 


-10. 


,22 


-9 


.22 


0. 


,00 


NGC6928 


2.0 


8.15 


8. 


.83 


8 


.97 


11 


05 


11 


.17 


11, 


40 


-10 


.37 


-9. 


,93 


-8. 


,26 


0. 


,40 


NGC6949 


5.0 


7.00 


8 


.17 


9 


.37 


9 


.09 


9 


.64 


10 


42 


-TO 


02 


-8, 


.86 


-8. 


,04 





TO 


NGC6951 


4.0 


7.88 


8 


.63 


9 


.61 


10 


.84 


10 


.96 


11, 


,32 


-10 


,94 


-9. 


.05 


-8. 


18 


0. 


,35 


NGC6962 


2.0 


8.83 


9 


,30 


9 


,56 


10 


96 


11 


.09 


11, 


,23 


-10 


.79 


-10. 


43 


-9 


.67 


0. 


TO 


NGC7311 


2.0 


8.94 


9 


,32 


9 


,56 


10, 


84 


10 


.97 


11 


,09 


-10 


78 


-10. 


45 


-9 


.94 


0. 


TO 


NGC7541 


4.0 


7.18 


8 


.48 


9 


,70 


10, 


29 


10 


.66 


10 


,98 


-10 


.82 


-9. 


11 


-8. 


,22 


0. 


.35 


NGC7678 


5.0 


8.67 


8 


,74 


9 


,05 


10 


.04 


10 


.40 


10, 


,75 


-10. 


.37 


-9. 


38 


-8. 


,81 


0. 


.15 


NGC7780 


2.0 


8.94 


9 


.30 


9 


.61 


10 


.22 


10 


,35 


10 


.48 


-10 


87 


-10 


,43 


-9 


.93 


0. 


15 


NGC809 


-1.0 


9.51 


9 


.51 


9 


.61 


10 


66 


10 


.70 


TO 


78 


-10. 


99 


-10 


,75 


-10 


,69 


0. 


05 


NGC976 


5.0 


8.66 


9 


.01 


9 


,46 


10 


.72 


10 


,78 


10 


.99 


-10 


60 


-9 


.77 


-9 


.16 


0. 


15 


PGC0059076 




8.64 


8 


.98 


9 


.13 


9 


,80 


9 


,84 


TO 


00 


-10. 


,08 


-9, 


.72 


-9 


.14 





05 


UGC10030 


3.0 


8.88 


9 


,27 


9 


,77 


10 


.89 


10 


,97 


11 


19 


-10 


94 


-10 


.16 


-9 


.47 


0. 


TO 


UGC10244 


3.7 


8.62 


9 


,07 


9 


,76 


10 


,41 


10 


,46 


10 


.65 


-10. 


88 


-9 


.86 


-9 


.15 


0. 


.25 


UGC10483 


3.8 


8.41 


8 


,74 


9 


.22 


10 


55 


10 


,68 


10 


.82 


-10. 


40 


-9 


.38 


-8 


.87 


0. 


35 


UGC10704 


3.5 


8.19 


9 


.30 


9 


.61 


11 


.25 


11 


,44 


11 


61 


-10. 


84 


-10, 


.43 


-8 


.44 


0. 


TO 



SNe la in Local Hosts 

TABLE 2 — Continued 



19 



HOST 


T 1 


Age- <Age>z, 
(log yr) 


Ag 


c+ 




*- <M*> 
(log Mq) 


M : 


*+ 


sSFR- <sSFR> 
(log yr -1 ) 


sSFR+ 


E(B-V) H 
(Mag) 


UGC1071 






8.21 


9 


.51 


9 


.62 


10 


.29 


10. 


35 


11 


90 


-12. 


00 


-10 


76 


-8 


.00 


0.00 


UGC10743 


1. 


.0 


7.88 


8 


.51 


9 


.77 


9 


.93 


10. 


56 


11 


.18 


-11. 


.42 


-9. 


.13 


-8 


.08 


0.70 


UGC1087 


5. 


.0 


8.69 


9 


.26 


9 


.48 


10 


.04 


10. 


20 


10 


.29 


-10. 


14 


-9. 


77 


-9 


.25 


0.10 


UGC11149 






7.98 


9 


.61 


10 


.09 


11 


.17 


11. 


72 


12 


.59 


-12. 


00 


-12. 


00 


-8 


.00 


0.05 


UGC11723 


3 


.0 


9.01 


9 


.50 


9 


.87 


10 


.22 


10. 


41 


10 


.58 


-11. 


05 


-10 


65 


-9 


.62 


0.15 


UGC1333 


3 


.0 


8.99 


9 


.05 


9 


.24 


11 


.20 


11. 


25 


11 


.34 


-10. 


.34 


-10 


13 


-10 


.01 


0.20 


UGC14 


5. 


.5 


7.86 


8 


.56 


9 


.25 


10 


.52 


10. 


70 


10 


.87 


-10. 


20 


-9. 


16 


-8 


.59 


0.35 


UGC2384 


3 


.9 


7.40 


8 


.54 


9 


.74 


10 


.66 


11. 


59 


12 


,13 


-11. 


.42 


-9. 


15 


-8 


.00 


0.70 


UGC2650 


2. 


.0 


8.50 


9 


.98 


10 


.11 


10 


.66 


11. 


96 


12. 


.33 


-12. 


.00 


-11. 


11 


-8 


.07 


0.45 


UGC2708 


-2 


.0 


8.95 


9 


.86 


10 


.00 


10 


.81 


11. 


08 


11. 


.19 


-12. 


.00 


-12. 


.00 


-9 


.98 


0.00 


UGC272 


6. 


.5 


8.00 


8 


.16 


8 


.99 


9 


.41 


9. 


54 


9 


.68 


-9 


.69 


-9. 


07 


-8 


.68 


0.20 


UGC2829 


-2 


.0 


8.99 


9 


.86 


10 


.01 


10 


.73 


10. 


97 


11. 


.06 


-12. 


.00 


-12. 


.00 


-10 


.09 


0.00 


UGC3151 


5. 


.0 


8.70 


9 


.21 


9 


.77 


10 


.53 


10. 


65 


10 


.92 


-12. 


.00 


-10. 


.06 


-9 


.16 


0.10 


UGC3218 


3. 


.0 


7.00 


7 


.34 


7 


.75 


10. 


.09 


10. 


19 


10 


35 


-8. 


.93 


-8. 


65 


-8 


.39 


0.35 


UGC3432 


6 


.0 


8.32 


9 


.22 


9 


.55 


9 


.17 


10. 


15 


10 


.45 


-10. 


65 


-9. 


76 


-8 


.13 


0.20 


UGC3576 


3 


.0 


8.81 


9 


.14 


9 


.77 


10 


.09 


10. 


.57 


11 


.43 


-11. 


.32 


-10 


16 


-8 


.94 


0.10 


UGC3725 


-3 


.0 


9.49 


9 


.99 


10 


.10 


11 


.28 


12. 


24 


12. 


.34 


-12. 


00 


-11. 


18 


-9 


.80 


0.50 


UGC3770 


10 


.0 


7.00 


7 


.51 


7 


.93 


9 


.65 


9. 


82 


10 


.10 


-9. 


11 


-8. 


65 


-8 


.18 


0.40 


UGC3845 


3 


.9 


7.00 


7 


.43 


7 


.65 


9 


.16 


9. 


30 


9 


.39 


-8. 


.89 


-8. 


65 


-8 


.41 


0.20 


UGC4008 





.0 


7.57 


9 


.30 


9 


.58 


10 


.85 


10. 


98 


11 


.12 


-10. 


.80 


-10 


.43 


-8 


.54 


0.10 


UGC4195 


3 


.0 


8.65 


9 


.21 


9 


.25 


10 


.35 


10. 


50 


10 


.54 


-9. 


.97 


-9. 


.72 


-9 


.23 


0.25 


UGC4322 


-5 


.0 


8.07 


8 


.31 


9 


.89 


10 


.64 


11. 


12 


12. 


.02 


-12. 


00 


-8. 


61 


-8 


.04 


0.70 


UGC4414 





.0 


9.09 


9 


.46 


9 


.56 


10 


.86 


10. 


95 


11 


.06 


-10. 


.78 


-10 


.64 


-10 


.11 


0.10 


UGC4455 


1. 


.0 


8.66 


9 


.22 


9 


.67 


10 


.61 


10. 


76 


10 


.90 


-10. 


.78 


-9. 


96 


-9 


.17 


0.15 


UGC4614 






7.23 


8 


.32 


9 


.21 


9 


.96 


10. 


32 


10 


,19 


-9. 


.94 


-8. 


97 


-8 


.31 


0.30 


UGC5129 


1. 


.0 


8.62 


8 


.98 


9 


.35 


10 


.11 


10. 


22 


10 


.34 


-10. 


.59 


-9. 


72 


-9 


.09 


0.15 


UGC52 


5. 


.0 


8.19 


9 


.32 


9 


.49 


10 


.24 


10. 


38 


10 


.56 


-10. 


.74 


-10 


.45 


-8 


.76 


0.00 


UGC5234 


5. 


.0 


7.51 


8 


.90 


9 


.42 


10 


.15 


10. 


55 


10 


.80 


-10. 


62 


-9. 


,11 


-8 


.34 


0.25 


UGC5378 


3 


.0 


7.20 


8 


.28 


9 


.21 


9 


.52 


9. 


.88 


10 


.09 


-10. 


.19 


-8. 


.94 


-8 


.27 


0.35 


UGC5542 


-5 


.0 


9.51 


9 


.61 


10 


.05 


10 


.92 


10. 


99 


11 


.20 


-12. 


00 


-10 


.88 


-10 


.68 


0.05 


UGC6332 


1. 


.0 


8.98 


9 


.35 


9 


.81 


10 


.66 


10. 


76 


10 


.96 


-12. 


.00 


-10. 


.49 


-9 


.61 


0.10 


UGC7357 


5. 


.0 


8.21 


8 


.91 


9 


.31 


9. 


.82 


9. 


.88 


10 


.19 


-10. 


.01 


-9. 


62 


-8 


.71 


0.00 


UGC7934 


2 


.8 


8.67 


9 


.10 


9 


.36 


10 


.29 


10. 


16 


10 


.57 


-10. 


.33 


-9. 


.63 


-9 


.19 


0.20 


UGC8162 


6. 


.0 


8.07 


8 


.56 


9 


.21 


9. 


.93 


10. 


06 


10 


.21 


-9 


.75 


-9. 


.18 


-8 


.78 


0.15 


UGC9391 


8. 


.0 


8.33 


8 


.76 


9 


.22 


8. 


.47 


8. 


60 


8 


.71 


-9. 


.78 


-9. 


.36 


-8 


.96 


0.05 


UGC9612 


5. 


.0 


7.45 


8 


.14 


9 


.20 


10 


,13 


10. 


70 


10. 


.89 


-10. 


12 


-9. 


06 


-8 


,13 


0.30 


UGC9640 


-5 


.0 


9.51 


9 


.70 


10. 


.05 


11. 


.39 


11. 


48 


11. 


.65 


-12. 


.00 


-12. 


.00 


-10 


.72 


0.05 



1 Numerical type according to dc Vaucouleurs ( 1959) 



Neill et al. 



TABLE 3 
56 Ni Mass And Host Metallicity 



56 Ni Mass 



Corrected 
56 Ni Mass 



Mass-Metal 



SN 


HOST 




(M ) 




(M ) 


12 + log(0/H) 


lyyygu 


IN laUzDZo 


u 


15±0 


02 


A 

u 


34±0 


04 


9 


10 


ZUUOCC 


T TPP1 09/1/I 


A 

u 


20±0 


02 


A 

u 


68±0 


06 


9 


12 


ZUu ( CI 


IN laUoo I O 


A 

u 


26±0 


02 


A 

u 


31±0 


03 


9 


19 


ZUU11N 


IN l^rOOOZ I 


A 

u 


27±0 


03 


A 

u 


57±0 


06 


9 


16 


900^1- r- 
ZUUDKC 


IN KjKj ( Oil 


A 

u 


27±0 


03 


A 

u 


51±0 


05 


9 


18 


onm An 

ZUUlQcl 


l\TOO77£0 

IN i ( OU 


A 

u 


29±0 


01 


n 
U 


30±0 


04 


9 


10 


zuuodcj 


IN DDoO 


n 
U 


30±0 


03 


n 
U 


41±0 


04 


9 


16 


zuuoar 




A 

u 


30±0 


03 


A 

u 


47±0 


01 


8 


95 


900/1 t 


Mi HQ 97 Q Q 

lvl-|-Uo-z i-oo 


A 

u 


31±0 


03 


A 

u 


45±0 


05 


9 


10 


9007Vw 

ZUU ( DZ 


TPQQI Q 


n 
U 


31±0 


03 


n 
U 


52±0 


05 


8 


84 


zuuois 


A/T_i_n7 ri7 m 


A 

u 


34±0 


03 


n 
U 


79±0 


08 


8 


99 


ZUUodl 


T TOOQfiAO 


A 

u 


35±0 


05 


n 
U 


51±0 


07 


9 


21 


lyyooo 


IN 'vjrV^. D I O 


n 
U 


36±0 


03 


A 

u 


75±0 


07 


9 


10 




IN Ksry^^^iiifO 


A 

u 


36±0 


04 


A 

u 


35±0 


04 


9 


19 


900i^i\t 

ZUUOIN 


?\/T_l_1 1 OS 1 9 


n 
U 


36±0 


04 


A 

u 


35±0 


03 


9 


17 


lyyycc 


IN laL/DUoo 


A 

u 


37±0 


03 


A 

u 


37±0 


03 


9 


18 


9009hr> 

zuuznc 


TTOOA399 


A 

u 


37±0 


03 


A 

u 


36±0 


03 


9 


19 


ZUUOai 


A 1 0^090-1-0^1 1 

i\ i uo y z y -j- u o 1 1 


A 

u 


38±0 


06 


n 
U 


42±0 


07 


9 


08 


ZUUo u 


IN DoDO/\ 


n 
U 


38±0 


03 


A 

u 


39±0 


03 


9 


16 


zuuoac 


MOO/1 £11 
IN (ab4Diy 


A 

u 


38±0 


03 


U 


56±0 


05 


9 


18 


ZUU ( DC 




A 

u 


38±0 


04 


A 

u 


38±0 


03 


9 


16 


ZUU4a& 


A 1 1 9^^0-1-99^0 
i\i izooy-f-zz^ty 


A 

u 


39±0 


04 


n 
U 


44±0 


04 


8 


81 


ZUUllO 


U V-T^OO^tZ 


A 

u 


40±0 


09 


A 

u 


45±0 


10 


9 


19 


ZUUOOJ 


Mppi 01 A 
IN KJ \j 1 y 1 1\ 


A 

u 


41±0 


01 


A 

u 


47±0 


05 


9 


19 


zuuosr 


T TPP1 A 


A 

u 


41±0 


01 


A 

u 


42±0 


01 


9 


15 


ZUUODL 


A/T-LO^ A1 OA 


A 

u 


42±0 


04 


A 

u 


74±0 


07 


9 


19 


ZUUO vv 




A 

u 


43±0 


04 


A 

u 


59±0 


05 


9 


13 


ZUUDK1 


IN LtLOJOZ 


A 

u 


44±0 


04 


A 

u 


37±0 


03 


9 


20 


9009kf 
ZUUZDI 


pppp%(: n^i 

V_. V_x Z D D- U 1 


A 

u 


44±0 


04 


A 

u 


67±0 


07 


9 


14 




1\/T 0^ 01 OS 
1V1-UO-U 1-Uo 


A 

u 


45±0 


04 


A 

u 


40±0 


01 


9 


10 


ZUU i Da 




A 

u 


45±0 


04 


A 

u 


42±0 


04 


9 


16 


1 QQ9K1 

lyyzDi 


T79Q1 Oil 


A 

u 


45±0 


05 


n 
u 


40±0 


04 


9 


20 


ZUUZQC 


MPPfii OA 


n 
U 


45±0 


04 


A 

u 


67±0 


07 


9 


17 


lyyzag 


■pr^OQ OR7 


n 
U 


47±0 


05 


A 

u 


61±0 


06 


9 


03 


zuuocp 




A 

u 


47±0 


04 


A 

u 


59±0 


05 


8 


99 


ZUUDo 


T TPP7Q14 

u v_tV_. ( yo4 


n 
U 


48±0 


04 


A 

u 


69±0 


06 


9 


12 


ZUUDGIl 


A/T-l-O^ ^A A1 
1V1 -\- UO- 4- "4: ± 


A 

u 


50±0 


06 


A 

u 


66±0 


09 


9 


15 


zuu^tco 


MO 0(^098 
IN ^jr \_ - D y Z a 


A 

u 


50±0 


05 


A 

u 


58±0 


05 


9 


20 


ZUUUia 


TTOO^770 


A 

u 


51±0 


05 


A 

u 


58±0 


05 


8 


98 


90070 
ZUU 1 w 


T TOOQR1 9 

u v_rv_. yu iz 


A 

u 


51±0 


05 


A 

u 


54±0 


06 


9 


15 


9009i-^ 

zuuzjy 


MOOA77 
IN LtU4 1 i 


A 

u 


51±0 


05 


A 

u 


52±0 


05 


9 


12 


ZUUOaz 


MOO/1 1 79 
IN Iab41 ( Z 


A 

u 


51±0 


04 


A 

u 


47±0 


04 


9 


20 


9009Via 
ZUUZIia 


IN DyOZ 


n 
U 


53±0 


05 


A 
VI 


47±0 


04 


9 


19 


zuuoon 


A 91 01 OA 
I\Z 1 OOOo-U 1U4 


A 

u 


53±0 


09 


A 

u 


67±0 


11 


9 


09 




A/T-LOS 9^ A7 


A 

u 


53±0 


05 


A 

u 


66±0 


06 


9 


02 


9001 r>n 

zuuion 


IN KjxK^OZO 


n 
U 


54±0 


10 


A 

u 


57±0 


10 


9 


10 


900^wio 


T TOOAR1 A 


n 
U 


54±0 


05 


A 

u 


55±0 


05 


9 


09 


lyyoDv 


T TOO^A^9 


A 
VI 


57±0 


06 


n 
VI 


77±0 


08 


9 


06 
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Prieto et al. 2006 
12 + log(0/H) 



SNc la in Local Hosts 
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Corrected 










56 Ni Mass 


56 Ni Mass 


Mass-Metal 


Prieto et al. 2006 


SN 


HOST 




(Mo) 


12 + los(0/H) 


12 + log(0/H) 


2007ae 


UGC10704 


0.74±0.08 


0.86±0.09 


9.21 




2002ck 


UGC10030 


0.74±0.10 


0.71±0.10 


9.18 


9.23 


2008bf 


NGC4055 


0.74±0.06 


0.94±0.08 


9.21 




2002hu 


M+06-06-12 


0.80±0.07 


0.73±0.06 


9.08 




2000ca 


E383-G32 


0.87±0.08 


0.76±0.07 


9.03 




2001V 


NGC3987 


0.88±0.07 


1.05±0.09 


9.16 




1991ag 


IC4919 


0.89±0.10 


0.86±0.09 


8.73 




1992bc 


E300-G09 


0.90±0.08 


0.71±0.06 


8.95 




2003fa 


M+07-36-33 


0.92±0.08 


1.04±0.09 


9.17 




2006cj 


A125924+2820 


0.95±0.12 


0.85±0.11 


9.11 




1999dq 


NGC976 


0.96±0.09 


1.22±0.11 


9.16 





